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F E D E R A L A V I A T I O N AGENCY 

F L I G H T STANDARDS S E R V I C E 

( 1 4 C F R 5 1 4 ) 

/ R e g u l a t o r y D o c k e t N o . D i g f l ; D r a f t R e l e a s e N o . 62-U3/ 

T E C H N I C A L STANDARD ORDERS FOR A I R C R A F T M A T E R I A L S , 

PARTS AND A P P L I A N C E S 

N O T I C E OF PROPOSED R U L E MAKING 

P u r s u a n t t o t h e a u t h o r i t y d e l e g a t e d t o me b y t h e A d m i n i s t r a t o r 

( 1 4 C F R P a r t 4 0 5 ) n o t i c e i s h e r e b y g i v e n t h a t t h e F e d e r a l A v i a t i o n A g e n c y 

h a s u n d e r c o n s i d e r a t i o n a p r o p o s a l t o r e v i s e S e c t i o n 5 1 4 . 6 1 o f P a r t 5 1 4 

o f t h e R e g u l a t i o n s o f t h e A d m i n i s t r a t o r (14 C F R P a r t 5 1 4 ) b y a d d i n g a new 

^ ^ c h n i c a l s t a n d a r d o r d e r . T h i s T e c h n i c a l S t a n d a r d O r d e r e s t a b l i s h e s 

minimum p e r f o r m a n c e s t a n d a r d s f o r a i r b o r n e I L S l o c a l i z e r r e c e i v i n g 

e q u i p m e n t t o be u s e d on c i v i l a i r c r a f t o f t h e U n i t e d S t a t e s e n g a g e d i n 

a i r c a r r i e r o p e r a t i o n s . 

T h e amendment i s p r o p o s e d t o i n c o r p o r a t e new e n v i r o n m e n t a l t e s t 

p r o c e d u r e s w h i c h w e r e d e v e l o p e d t o be more c o m p a t i b l e w i t h e x i s t i n g a n d 

a n t i c i p a t e d a i r c r a f t e n v i r o n m e n t a l c o n d i t i o n s . T h e s e a r e i n a new F A A 

s t a n d a r d r e p l a c i n g R T C A P a p e r 8 9 - 5 4 / D 0 - 5 9 r e f e r e n c e d i n T S 0 - C 3 6 a ( § 5 1 4 . 6 1 ) . 
_ e n e r g y 

A c h a n g e t o t h e ' . m i s s i o n o f s p u r i o u s r a d i o f r e q u e n c y / r e q u i r e m e n t i s t h e 

o n l y c h a n g e t o t h ^ minimum p e r f o r m a n c e s t a n d a r d s . O t h e r w i s e t h e F A A 

s t a n d a r d i s s i m i l a r t o RTCA P a p e r 8 9 - 5 4 / D 0 - 5 9 . 
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Interested persons may participate i n the making of the proposed 

rule by submitting such written data, views or arguments as they may 

desire. Communications should be submitted i n duplicate to the Docket 

Section of the Federal Aviation Agency, Room A-103, 1711 New York 

Avenue, N. W., Washington 25, D. C. A l l communications received on or 

before January 15 , 1962, w i l l be considered by the Administrator 

before taking action on the proposed r u l e . The proposals contained i n 

thi s notice may be changed i n l i g h t of the comments received. A l l 

comments submitted w i l l be available i n the Docket Section for examination 

by interested persons at any time. 

This amendment i s proposed under the authority of Sections 313(a) 

and 601 of the Federal Aviation Act of 1958 (72 Stat. 752, 775; 49 U.S.C. 

1354(a), 1421). 

I n consideration of the foregoing i t i s proposed to amend Part 514 

as follows: 

By r e v i s i n g section 514.61 to read as follows: 



§ 514.61 Airborne ILS l o c a l i z e r r e c e i v i n g equipment ( f o r a i r  

Carrier a i r c r a f t ) - TS0-C36b - (a) A p p l i c a b i l i t y — (1) Minimum performance  

standards» Minimum performance standards are hereby es t a b l i s h e d f o r 

airborne ILS l o c a l i z e r r e c e i v i n g equipment which i s t o be used on c i v i l 

a i r c r a f t of the United States engaged i n a i r c a r r i e r operations. New 

models of airborne ILS l o c a l i z e r r e c e i v i n g equipment manufactured f o r use 

on c i v i l a i r c a r r i e r a i r c r a f t on or a f t e r the e f f e c t i v e date of t h i s 

s e c t i o n s h a l l meet the minimum performance standards contained i n Federal 

A v i a t i o n Agency Standard e n t i t l e d "Minimum Performance Standards f o r 

Airborne ILS L o c a l i z e r Receiving Equipment", 1/ dated June 15, 1962, and 

Radio Technical Commission f o r Aeronautics Paper 120-61/DO-108 2/ e n t i t l e d 

"Environmental Test Procedures Airborne E l e c t r o n i c Equipment", dated 

J u l y 13, 1961, w i t h the exceptions t o these standards l i s t e d i n subparagraph 

^ 2 ) of t h i s paragraph. 

(2) Exception. Radio Technical Commission f o r Aeronautics Paper 

120-6l/DO-108 o u t l i n e s various t e s t procedures which define the environmental 

extremes over which the equipment s h a l l be designed t o operate. Some 

t e s t procedures have categories established and some do not . Where 

categories are e s t a b l i s h e d , only equipment which q u a l i f i e s under the 

f o l l o w i n g categories, as s p e c i f i e d i n RTCA Paper 120-61/D0-108, i s e l i g i b l e 

under t h i s order: 

1/ Copies may be obtained upon request addressed t o P u b l i s h i n g and Graphics 
Branch, I n q u i r y Section, MS-158, Federal A v i a t i o n Agency, Washington 25, 
D. C. 

2/ Copies of t h i s paper may be obtained from the RTCA S e c r e t a r i a t , Room 1072, 
T-5 B u i l d i n g , 16th & C o n s t i t u t i o n Avenue, N. W., Washington 25, D. C, 
at a cost of 75 cents per copy. 
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( i ) Temperature-Altitude Test - Categories A, B, C, or D. 

( i i ) Humidity Test - Categories A or B. I 

( i i i ) V i b r a t i o n Test - Categories A, B, C, D, E, or F. 

( i v ) Audio-Frequency Magnetic F i e l d S u s c e p t i b i l i t y Test -

Categories A or B. 

(v) Radio-Frequency S u s c e p t i b i l i t y Test - Category A. 

( v i ) Emission of Spurious Radio-Frequency Energy Test - Category A. 

(b) Marking. (1) I n a d d i t i o n t o the markings s p e c i f i e d i n § 514.3(d), 

the equipment s h a l l be marked t o i n d i c a t e the environmental extremes over 

which i t has been designed t o operate. There are seven environmental t e s t 

procedures o u t l i n e d i n RTCA Paper 120-61/D0-108 which have categories 

e s t a b l i s h e d . These should be i d e n t i f i e d on the nameplate by the words 

"environmental categories" or, as abbreviated, "Env. Cat." followed by 

seven l e t t e r s which i d e n t i f y the categories designated i n RTCA Paper 

120-61/DO-108. Reading from l e f t t o r i g h t , the category designations s h a l l 

appear on the nameplate i n the f o l l o w i n g order so t h a t they may be r e a d i l y 

i d e n t i f i e d : 

( i ) Temperature-Altitude Test Category. 

( x i ) Humidity Test Category. 

( i i i ) V i b r a t i o n Test Category 

( i v ) Audio-Frequency Magnetic F i e l d S u s c e p t i b i l i t y Test Category. 

(v) Radio-Frequency S u s c e p t i b i l i t y Test Category. 

( v i ) Emission of Spurious Radio-Frequency Energy Test Category. 

( v i i ) Explosion Test. 
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(2) Equipment which meets the explosion t e s t requirement s h a l l 

i d e n t i f i e d by the l e t t e r "E". Equipment which does not meet the 

explosion t e s t requirement s h a l l be i d e n t i f i e d by the l e t t e r "X". A 

t y p i c a l nameplate i d e n t i f i c a t i o n would be as f o l l o w s : Env. Cat. DABAAAX. 

(3) I n some cases such as under the Temperature-Altitude Test 

Category, a manufacturer may wish t o su b s t a n t i a t e h i s equipment under two 

categories. I n t h i s case, the nameplate s h a l l be marked w i t h both categories 

i n the space designated f o r t h a t category by p l a c i n g one l e t t e r above the 
A 

other i n the f o l l o w i n g manner: Env. Cat. nABAAAX. 

(4) Each major component of equipment (antenna, power supply, e t c . ) 

s h a l l 5 e i d e n t i f i e d w i t h a t l e a s t the manufacturers' name, TSO number, 

and the environmental categories over which the equipment component i s 

designed t o operate. 

_ (c) Data requirements. Six copies each of the f o l l o w i n g , except where 
9 
noted, s h a l l be furnished t o the Chief, Engineering and Manufacturing 

Branch, F l i g h t Standards D i v i s i o n , Federal A v i a t i o n Agency, i n the r e g i o n 

i n which the manufacturer i s located: 

(1) Manufacturer's operating i n s t r u c t i o n s and equipment l i m i t a t i o n s . 

(2) I n s t a l l a t i o n procedures w i t h a p p l i c a b l e schematic drawings, 

w i r i n g diagrams, and s p e c i f i c a t i o n s . I n d i c a t e any l i m i t a t i o n s , r e s t r i c t i o n s , 

or other conditions p e r t i n e n t t o i n s t a l l a t i o n . 

(3) One copy of the manufacturer's t e s t r e p o r t . 

D i r e c t o r 

F l i g h t Standards Service 

Issued i n Washington, D. C, on October 10 , 1962. 
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1 
1 N T R 0 D U C T I P N 

T h i s document s e t s f o r t h minimum performance s t a n d a r d s f o r 
a i r b o r n e I L S l o c a l i z e r r e c e i v i n g equipment. 

Compliance w i t h t h e s e s t a n d a r d s by m a n u f a c t u r e r s and u s e r s i s 
r e q u i r e d as a means o f a s s u r i n g t h a t the equipment w i l l s a t i s f a c t o r i l y 
perform i t s i n t e n d e d f u n c t i o n . 

inasmuch a s the measured v a l u e s o f r a d i o equipment performance 
c h a r a c t e r i s t i c s may be a f u n c t i o n of the method of measurement, 
s t a n d a r d t e s t c o n d i t i o n s and methods of t e s t a r e a l s o i n c l u d e d i n 
t h i s document. 

The word "equipment " a s used h e r e i n i n c l u d e s a l l o f the components 
or u n i t s n e c e s s a r y ( a s determined by the equipment m a n u f a c t u r e r ) f o r 
the equipment to perform p r o p e r l y i t s intended f u n c t i o n . F o r example, 
an a i r b o r n e I L S l o c a l i z e r r e c e i v i n g "equipment " may i n c l u d e an 
a n t e n n a , a r e c e i v e r u n i t , a c o n t r o l box, a power s u p p l y , a shock 
mount, e t c . I n the c a s e o f t h i s example, a l l o f the foregoing 
components or u n i t s comprise the " e q u i p m e n t " . I t should not be 
i n f e r r e d from t h i s example, however, t h a t every a i r b o r n e I L S l o c a l i z e r 
r e c e i v i n g equipment w i l l n e c e s s a r i l y i n c l u d e a l l of the foregoing 
components. T h i s w i l l depend on the d e s i g n used by the equipment 
m a n u f a c t u r e r . 

Acknowledgement i s hereby g i v e n to the Radio T e c h n i c a l Commission 
f o r A e r o n a u t i c s (RTCA) , Washington, D . C , for use of i t s r e p o r t 
e n t i t l e d - '•Minimum Performance Standards - A i r b o r n e I L S L o c a l i z e r 
R e c e i v i n g Equipment" (RTCA Paper 89 -54 /D0-59 dated J u l y 15 , 1954) w h i c h 
i s the b a s i c source o f the s t a n d a r d s c o n t a i n e d h e r e i n . 
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MINIMUM PERFORMANCE STANDARDS 

AIRBORNE I L S LOCALIZER RECEIVING EQUIPMENT 

1.0 GENERAL STANDARDS 

1.1 R a t i n g of Components 

The equipment s h a l l not i n c o r p o r a t e i n i t s d e s i g n a 
component o f such r a t i n g t h a t , when the equipment i s 
o p e r a t e d throughout the range of the s p e c i f i e d e n v i r o n ­
mental t e s t s , the r a t i n g e s t a b l i s h e d by the manufacturer of 
the component i s exceeded . F o r e l e c t r o n t u b e s , the c o n t i n u o u s 
commercial s e r v i c e r a t i n g of the tube manufacturer i s a p p l i ­
c a b l e except f o r the h e a t e r s and f i l a m e n t s . The v o l t a g e 
a p p l i e d to the h e a t e r s and f i l a m e n t s o f e l e c t r o n tubes s h a l l 
be w i t h i n 5% of the m a n u f a c t u r e r ' s r a t i n g when the equipment 
i s o p e r a t e d under s t a n d a r d t e s t c o n d i t i o n s . When the h e a t e r s 
and f i l a m e n t s a r e connected i n s e r i e s , the 5% t o l e r a n c e s h a l l 
apply to the sum o f t h e i r v o l t a g e r a t i n g s . 

^^^2 O p e r a t i o n o f C o n t r o l s 

The d e s i g n o f the equipment s h a l l be such t h a t the 
c o n t r o l s i n t e n d e d f o r use d u r i n g f l i g h t cannot be operated 
i n any p o s s i b l e p o s i t i o n combinat ion or sequence w h i c h would 
r e s u l t i n a c o n d i t i o n whose p r e s e n c e or c o n t i n u a t i o n would 
be d e t r i m e n t a l to the r e l i a b i l i t y o f the equipment. 

! - 3 E f f e c t s o f T e s t 

The d e s i g n o f the equipment s h a l l be such t h a t the 
a p p l i c a t i o n o f the s p e c i f i e d t e s t s produces no d i s c e r n i b l e 
c o n d i t i o n w h i c h would be d e t r i m e n t a l to the r e l i a b i l i t y o f 
equipment manufactured i n accordance w i t h such d e s i g n . 

1.4 A c c e s s i b i l i t y o f C o n t r o l s 

C o n t r o l s w h i c h a r e not n o r m a l l y a d j u s t e d i n f l i g h t s h a l l 
not be r e a d i l y a c c e s s i b l e to f l i g h t p e r s o n n e l . 
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1.5 D e v i a t i o n I n d i c a t o r D e f l e c t i o n Range 

The d e v i a t i o n i n d i c a t o r s h a l l be c a p a b l e o f d e f l e c t i n g 
at l e a s t f i v e - e i g h t h s o f an i n c h on both s i d e s o f i t s c e n t e r 
zero p o s i t i o n . I n the c a s e o f " c r o s s p o i n t e r " type i n s t r u m e n t s , 
the r e f e r e n c e d e f l e c t i o n l i n e s h a l l be the c e n t e r e d g l i d e s lope 
d e v i a t i o n i n d i c a t o r n e e d l e . I n the c a s e o f o t h e r type i n d i c a ­
t o r s , the r e f e r e n c e d e f l e c t i o n l i n e s h a l l be i t s s c a l e . 

2 .0 MINIMUM PERFORMANCE STANDARDS UNDER STANDARD TEST CONDITIONS 

The t e s t procedures a p p l i c a b l e to a d e t e r m i n a t i o n of the 
performance o f a i r b o r n e I L S l o c a l i z e r r e c e i v i n g equipment under 
s t a n d a r d t e s t c o n d i t i o n s a r e s e t f o r t h i n Appendix " A " o f t h i s 
p a p e r . 

2 .1 V o l t a g e S t a n d i n g Wave R a t i o ( R e c e i v e r ) 

When t h e r e c e i v e r i s des igned f o r u s e w i t h a t r a n s m i s s i o n 
l i n e , the v o l t a g e s t a n d i n g wave r a t i o on the t r a n s m i s s i o n l i n e 
s h a l l not exceed a v a l u e of 10 over the r f frequency range from 
108.0 Mc t o 112.0 M C 

2 .2 V o l t a g e Standing Wave R a t i o (Antenna) 

When the antenna to be used w i t h the r e c e i v e r i s des igned 
f o r use w i t h a t r a n s m i s s i o n l i n e , the v o l t a g e s t a n d i n g wave 
r a t i o on t h e t r a n s m i s s i o n l i n e s h a l l not exceed a v a l u e o f 6 
over the r f frequency range from 108.0 Mc to 112.0 Mc. 

2 .3 C e n t e r i n g C h a r a c t e r i s t i c 

The d e v i a t i o n i n d i c a t i o n s h a l l not depart from the c e n t e r ­
i n g p o s i t i o n by more t h a n 10% of the s t a n d a r d d e f l e c t i o n when 
the l e v e l o f a s t a n d a r d l o c a l i z e r c e n t e r i n g s i g n a l i s v a r i e d 
over the range o f 40 to 20 ,000 u v . 

2 .4 S e n s i t i v i t y and D e f l e c t i o n C h a r a c t e r i s t i c 

The d e v i a t i o n I n d i c a t o r d e f l e c t i o n s h a l l remain w i t h i n a 
range e q u a l t o 20% of the d e f l e c t i o n at 1000 uv input when the 
l e v e l o f a s t a n d a r d l o c a l i z e r d e v i a t i o n s i g n a l i s v a r i e d over 
t h e range o f 40 to 20 ,000 u v . 
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D e f l e c t i o n L i n e a r i t y 

Over t h e d e f l e c t i o n r a n g e o f t h e d e v i a t i o n i n d i c a t o r , t h e 
amount o f d e f l e c t i o n s h a l l be w i t h i n 10% o f b e i n g p r o p o r t i o n a l 
t o t h e d i f f e r e n c e i n depth o f m o d u l a t i o n ^ / o f t h e 90 and 150 
c . p . s . s i g n a l s , o r t h e amount o f d e f l e c t i o n s h a l l be w i t h i n 
10% of s t a n d a r d d e f l e c t i o n o f b e i n g p r o p o r t i o n a l to t h e 
d i f f e r e n c e I n depth o f m o d u l a t i o n , w h i c h e v e r i s g r e a t e r . 
A d d i t i o n a l l y , a s t h e d i f f e r e n c e I n depth o f modulat ion i s 
i n c r e a s e d beyond t h a t p r o d u c i n g maximum d e f l e c t i o n t o a v a l u e 
o f . 4 ddm, t h e d e f l e c t i o n s h a l l not be l e s s t h a n i t s maximum 
v a l u e . These s t a n d a r d s s h a l l be met over t h e range o f s i g n a l 
I n p u t l e v e l from 40 to 20 ,000 u v . 

2 .6 S e l e c t i v i t y 

a . R e c e i v e r s d e s i g n e d f o r s e l e c t i o n of f requency c h a n n e l s 
i n d i s c r e t e i n c r e m e n t s . 

( 1 ) The l e v e l o f an i n p u t s i g n a l r e q u i t e d to 
produce a g i v e n output s h a l l not v a r y more 
t h a n 6 db over t h e i n p u t s i g n a l f requency 
r a n g e -

F r o m : 

The a s s i g n e d c h a n n e l f requency - 2 . 5 k c , 
- . 0 0 5 % o f t h e a s s i g n e d c h a n n e l f r e q u e n c y , minus 
t h e maximum p o s i t i v e d e p a r t u r e o f c e n t e r 
r e s p o n s e f requency £ / from t h e a s s i g n e d c h a n n e l 
f requency under t h e Temperature v a r i a t i o n T e s t ; 

T o : 

The a s s i g n e d c h a n n e l f requency +2 .5 k c , 
+.005% of t h e a s s i g n e d c h a n n e l f r e q u e n c y , p l u s 
t h e maximum n e g a t i v e d e p a r t u r e o f c e n t e r r e s p o n s e 
frequency from t h e a s s i g n e d c h a n n e l f requency 
under t h e Temperature V a r i a t i o n T e s t . 

T 7 D i f f e r e n c e i n depth o f m o d u l a t i o n (ddm) i s t h e p e r c e n t a g e m o d u l a t i o n 
depth o f t h e l a r g e r s i g n a l minus t h e p e r c e n t a g e m o d u l a t i o n depth o f 
t h e s m a l l e r s i g n a l d i v i d e d by 100. 

2 / C e n t e r r e s p o n s e f requency i s t h e frequency midway between t h e two 
f r e q u e n c i e s a t w h i c h t h e r e c e i v e r r e s p o n s e , a s shown by t h e 
s e l e c t i v i t y c u r v e , i s 6 db down from maximum. 
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0 
NOTE: A i r b o r n e r e c e i v e r s i n w h i c h t h e nose 

bandwidth o f the s e l e c t i v i t y c h a r a c t e r ­
i s t i c i s a t l e a s t a s broad a s t h a t 
d e f i n e d i n t h e above s t a n d a r d have been 
demonstrated to p r o v i d e adequate s e n s i ­
t i v i t y and d e v i a t i o n i n d i c a t o r d e f l e c t i o n 
c h a r a c t e r i s t i c s i n a i r c r a f t o p e r a t i o n s . 
A nose bandwidth l e s s t h a n t h a t s e t f o r t h 
above may be used p r o v i d e d t h a t t h e 
s t a n d a r d s i n P a r a g r a p h s 2 . 3 , C e n t e r i n g  
C h a r a c t e r i s t i c ; 2 . 4 , S e n s i t i v i t y and D e f l e c ­ 
t i o n C h a r a c t e r i s t i c ; and 2 . 5 , D e f l e c t i o n  
L i n e a r i t y a r e met f o r a l l l o c a l i z e r s i g n a l 
c a r r i e r f r e q u e n c i e s . 

( 2 ) The l e v e l o f an i n p u t s i g n a l r e q u i r e d to produce 
a g i v e n output s h a l l be a t l e a s t 60 db g r e a t e r 
t h a n t h e l e v e l r e q u i r e d to produce t h e g i v e n 
output a t t h e f requency of maximum r e s p o n s e -

At a f requency e q u a l t o : 

The a s s i g n e d c h a n n e l f requency +100 k c A 
- . 0 0 5 % of t h e a s s i g n e d c h a n n e l frequency minus 
t h e maximum p o s i t i v e d e p a r t u r e o f c e n t e r 
r e s p o n s e frequency from t h e a s s i g n e d c h a n n e l 
f requency o c c u r r i n g under t h e Temperature 
V a r i a t i o n T e s t j 

And a t a f requency e q u a l t o : 

The a s s i g n e d c h a n n e l f requency -100 k c 
+.005% of t h e a s s i g n e d c h a n n e l f requency p l u s t h e 
maximum n e g a t i v e d e p a r t u r e of c e n t e r r e s p o n s e 
frequency from t h e a s s i g n e d c h a n n e l frequency 
o c c u r r i n g under t h e Temperature V a r i a t i o n T e s t . 

b . R e c e i v e r s i n w h i c h t h e r e s o n a n t frequency changes 
c o n t i n u o u s l y when t u n i n g from one c h a n n e l t o a n o t h e r . 

4 
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( 1 ) The l e v e l o f an i n p u t s i g n a l r e q u i r e d t o 
produce a g i v e n output s h a l l not v a r y more 
t h a n 6 db o v e r t h e i n p u t s i g n a l f requency 
range from a t l e a s t 20 k c below c e n t e r r e s p o n s e 
f requency t o a t l e a s t 20 k c above c e n t e r 
r e s p o n s e f r e q u e n c y . 

( 2 ) The l e v e l o f a n i n p u t s i g n a l r e q u i r e d to 
produce a g i v e n output a t f r e q u e n c i e s o f p l u s 
and minus 160 k c from t h e c e n t e r r e s p o n s e 
f requency s h a l l be a t l e a s t 60 db g r e a t e r t h a n 
t h e l e v e l r e q u i r e d t o produce the same output 
a t t h e f requency o f maximum r e s p o n s e . 

NOTE: As o f t h e d a t e o f t h i s r e p o r t , t h e 
s p a c i n g between V0R/L0C frequency 
c h a n n e l s w i t h i n t h e band 108 .0 t o 
112 .0 Mc i s 100 k c . E x p e r i e n c e h a s 
shown t h a t t h e c r i t e r i a u s e d t o 
s e l e c t f r e q u e n c i e s f o r V0R/L0C 
f a c i l i t i e s p e r m i t s t u n a b l e r e c e i v e r s , 
h a v i n g t h e s e l e c t i v i t y c h a r a c t e r i s t i c s 
s e t f o r t h above , t o be a d j u s t e d to 
p r o v i d e s a t i s f a c t o r y r e c e p t i o n a t 
d i s t a n c e s not e x c e e d i n g 25 n a u t i c a l 
m i l e s from t h e f a c i l i t y and a t a l t i t u d e s 
not e x c e e d i n g 2 ,000 f e e t above t h e 
f a c i l i t y . When i t i s i n t e n d e d t h a t 
s a t i s f a c t o r y r e c e i v e r o p e r a t i o n be 
o b t a i n e d a t g r e a t e r d i s t a n c e s and a t 
h i g h e r a l t i t u d e s , a d d i t i o n a l s e l e c t i v i t y 
i s r e q u i r e d t o s u p p r e s s s i g n a l s from 
VOR f a c i l i t i e s 100 k c removed from t h e 
d e s i r e d s i g n a l . 
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S p u r i o u s Response 

The r e s p o n s e o f t h e r e c e i v e r s h a l l be a t l e a s t 60 db below 
t h e r e s p o n s e a t c e n t e r r e s p o n s e f r e q u e n c y when an i n p u t s i g n a l 
modulated 30% a t 150 c p s i s v a r i e d o v e r t h e f requency range o f 
.190 Mc t o 1500 Mc, e x c l u d i n g t h e f requency band 107 .8 Mc t o 
112 .2 Mc. 

C r o s s Modulat ion 

With the s i m u l t a n e o u s a p p l i c a t i o n o f a s t a n d a r d l o c a l i z e r 
c e n t e r i n g s i g n a l a t maximum r e s p o n s e f requency ( d e s i r e d s i g n a l ) 
and a s i g n a l c o n s i s t i n g of a n r f c a r r i e r ampl i tude modulated 
30% a t 150 c p s a t o t h e r t h a n maximum r e s p o n s e f r e q u e n c y ( u n d e s i r e d 
s i g n a l ) , t h e a l a r m s i g n a l i n g d e v i c e s h a l l i n d i c a t e a u s a b l e 
s i g n a l , and t h e d e v i a t i o n i n d i c a t i o n s h a l l not d e p a r t from i t s 
c e n t e r e d p o s i t i o n due t o c r o s s modulat ion by more t h a n 10% o f 
s t a n d a r d d e f l e c t i o n under t h e f o l l o w i n g c o n d i t i o n s : 

L e v e l o f L e v e l o f F r e q u e n c y Range Over 
D e s i r e d O n d e s i r e d Which U n d e s i r e d S i g n a l i s 
S i g n a l S i g n a l V a r i e d 

200 uv 10,000 uv 107 .0 Mc - 1 1 2 . 0 Mc, 
e x c l u d i n g t h e band 

1,000 uv 20,000 uv w i t h i n 200 k c o f t h e 
d e s i r e d s i g n a l f r e q u e n c y 

Alarm Signal 

An a l a r m s i g n a l i n g d e v i c e s h a l l be p r o v i d e d . The d e v i c e 
s h a l l : 

a . Be p l a i n l y v i s i b l e i n t h e absence o f a n r f s i g n a l . 
Be p l a i n l y v i s i b l e i n t h e absence o f 90 and 150 c p s 
m o d u l a t i o n on a 1000 uv c a r r i e r a t c e n t e r r e s p o n s e 
f r e q u e n c y . 

b . A t l e a s t b e g i n t o appear when t h e p e r c e n t a g e modula­
t i o n o f t h e 90 and 150 c p s s i g n a l s o f a s t a n d a r d 
l o c a l i z e r c e n t e r i n g s i g n a l i s reduced to 10% o f each 
and when t h e p e r c e n t a g e modulat ion o f e i t h e r t h e 90 
or 150 cps s i g n a l i s z e r o and t h e o t h e r 20%. 

c . A t l e a s t b e g i n t o appear when t h e l e v e l o f a s t a n d a r d 
l o c a l i z e r d e v i a t i o n s i g n a l produces 50% o f s t a n d a r d 
d e f l e c t i o n o f t h e d e v i a t i o n i n d i c a t o r . 



d . Be e n e r g i z e d and i t s i n d i c a t o r o f f o r out o f s i g h t 
when the l e v e l o f a s t a n d a r d l o c a l i z e r t e s t s i g n a l 
i s v a r i e d o v e r t h e range o f a t l e a s t 40 t o 20 ,000 u v . 

E m i s s i o n o f R a d i o - F r e q u e n c y Energy 

The l e v e l o f conducted and r a d i a t e d s p u r i o u s r a d i o -
f r e q u e n c y energy e m i t t e d by t h e equipment s h a l l not exceed 
t h o s e l e v e l s s p e c i f i e d i n Appendix A t o RTCA Paper 120-61 /DO-108 
" E n v i r o n m e n t a l T e s t P r o c e d u r e s - A i r b o r n e E l e c t r o n i c E q u i p m e n t , " 
dated J u l y 1 3 , 1961, f o r t h e a i r c r a f t c a t e g o r y f o r w h i c h t h e 
equipment i s d e s i g n e d . 

Damping C h a r a c t e r i s t i c 

When a s t a n d a r d l o c a l i z e r t e s t s i g n a l o f 1000 uv i s 
a b r u p t l y changed from a s t a n d a r d l o c a l i z e r c e n t e r i n g s i g n a l t o 
a s t a n d a r d l o c a l i z e r d e v i a t i o n s i g n a l , t h e d e v i a t i o n i n d i c a t o r 
s h a l l , i n not more t h a n two s e c o n d s , move t o t h e p o i n t w h i c h i s 
removed from the f i n a l s t a b i l i z e d p o s i t i o n o f the i n d i c a t o r by 
a d i s t a n c e o f no more t h a n 10% o f s t a n d a r d d e f l e c t i o n . The 
i n i t i a l " o v e r s h o o t " o f the i n d i c a t o r s h a l l not exceed 2% o f 
s t a n d a r d d e f l e c t i o n . 

NOTE: The amount o f i n d i c a t o r damping r e q u i r e d f o r s a t i s f a c t o r y 
s e r v i c e o p e r a t i o n o f a l o c a l i z e r r e c e i v e r may exceed 
t h e amount s p e c i f i e d a b o v e . The a d d i t i o n a l damping may 
be p r o v i d e d through adjustment w i t h i n t h e r e c e i v e r o r 
through e x t e r n a l damping means. 

Power S o u r c e Frequency V a r i a t i o n 

When t h e r e c e i v e r i s d e s i g n e d f o r o p e r a t i o n from an AC 
power s o u r c e o f v a r i a b l e f r e q u e n c y and t h e f requency i s 
s l o w l y v a r i e d through t h e range f o r w h i c h the r e c e i v e r i s 
d e s i g n e d , t h e d e v i a t i o n i n d i c a t i o n s h a l l not v a r y more t h a n 57. 
o f s t a n d a r d d e f l e c t i o n i n the p r e s e n c e o f a s t a n d a r d l o c a l i z e r 
c e n t e r i n g s i g n a l o f 1000 u v . 



2.13 D e v i a t i o n I n d i c a t o r S t a b i l i t y w i t h Change i n Frequency o f 
90 and 150 c p s S i g n a l s 

a . The d e v i a t i o n i n d i c a t o r s h a l l not change from i t s 
c e n t e r e d p o s i t i o n by more than 107. of s t a n d a r d d e ­
f l e c t i o n when the frequency o f the modulat ion s i g n a l s 
o f a 1000 uv s t a n d a r d l o c a l i z e r c e n t e r i n g s i g n a l i s 
s i m u l t a n e o u s l y v a r i e d over t h e range from 97.5% t o 
102.5% o f 90 and 150 c p s . 

b . The d e v i a t i o n I n d i c a t o r s h a l l not depart from s t a n d a r d 
d e f l e c t i o n by more t h a n 157. o f s t a n d a r d d e f l e c t i o n when, 
t h e f requency o f the modulat ion s i g n a l s of a 1000 uv 
s t a n d a r d l o c a l i z e r d e v i a t i o n s i g n a l i s s i m u l t a n e o u s l y 
v a r i e d o v e r the range from 97 .5% t o 102.5% o f 90 and 
150 c p s . 

2.14 D e v i a t i o n I n d i c a t o r S e n s i t i v i t y Adjustment Range 

Means s h a l l be p r o v i d e d f o r the s e r v i c e adjustment o f the 
d e v i a t i o n i n d i c a t o r s e n s i t i v i t y over the range of a t l e a s t from 
. 4 to . 8 o f f u l l d e f l e c t i o n when t h e i n p u t s i g n a l i s a s t a n d a r d 
l o c a l i z e r d e v i a t i o n s i g n a l o f 1000 u v . At a l l s e n s i t i v i t y ad justments 
o v e r the range o f .4 to . 8 o f f u l l d e f l e c t i o n , t h e s t a n d a r d s o f 
S e c t i o n s 2 . 3 , 2.4 and 2.5 s h a l l be met except t h a t , i n t h i s c a s e , A 
the d e f l e c t i o n o b t a i n e d w i t h a s t a n d a r d l o c a l i z e r d e v i a t i o n s i g n a l 
o f 1000 uv a t the p a r t i c u l a r d e f l e c t i o n s e n s i t i v i t y s e t t i n g s h a l l be 
used i n s t e a d o f s t a n d a r d d e f l e c t i o n . 

NOTE: Adjustment o f d e v i a t i o n i n d i c a t o r d e f l e c t i o n s e n s i t i v i t y 
may be accompl ished by means of a v a r i a b l e c o n t r o l o r by 
r e p l a c i n g c i r c u i t e l e m e n t s , such a s r e s i s t o r s , w i t h those 
h a v i n g another v a l u e . 

2.15 O p e r a t i o n o f Two L o c a l i z e r R e c e i v e r s from the Same Antenna 

( T h i s s t a n d a r d i s a p p l i c a b l e to those r e c e i v e r s des igned t o 
o p e r a t e from an antenna w h i c h a l s o s u p p l i e s s i g n a l s to another 
r e c e i v e r . ) 

When t h e r e c e i v e r i s connected i n a c c o r d a n c e w i t h the manu­
f a c t u r e r ' s i n s t r u c t i o n s to an antenna which a l s o s u p p l i e s s i g n a l s 
t o another r e c e i v e r and both r e c e i v e r s a r e o p e r a t e d i n a c c o r d a n c e 
w i t h the m a n u f a c t u r e r ' s I n s t r u c t i o n s , t h e s t a n d a r d s o f a l l p a r a ­
graphs o f S e c t i o n 2 s h a l l be met a n d , i n a d d i t i o n , the d e v i a t i o n 
i n d i c a t i o n i n a c c u r a c i e s r e s u l t i n g from i n t e r a c t i o n between the 
two r e c e i v e r s when o p e r a t e d on the same r f f requency s h a l l not 
exceed 5% o f s t a n d a r d d e f l e c t i o n . F o r t h e purpose o f t h i s 
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standard, the junction of the two transmission l i n e s connected 
to the receivers s h a l l be considered the receiver input, 

NOTE: I t i s recognized that two receivers meeting the above 
standard may interfere with one another on some combina­
tions of channel settings. While i t i s desirable that 
two receivers so connected cannot i n t e r f e r e with one 
another at a l l channel setting combinations, the state 
of the a r t i s such that i t i s impracticable to set forth 
an equipment standard i n these terms. I t I s recommended that 
equipment manufacturers take cognizance of t h i s and make a 
determined ef f o r t to reduce the number of channel setting 
combinations where interference might occur and to reduce 
the severity of the interference i n those cases where i t 
cannot be eliminated. 

16 Audio Frequency Response 

The receiver audio output l e v e l s h a l l not vary more than 9db 
when the audio modulating frequency of a standard l o c a l i z e r audio 
signal i s varied over the range of 350 to 2500 cps. The r f input 
l e v e l s h a l l be held constant at a value producing an output s i g n a l " 
plus-noise to noise r a t i o of 25db, and the output at 1000 cps s h a l l 

not l e s s than 90% of the rated output. 

NOTE: The above standard on audio frequency response defines a 
minimum acceptable performance i n accordance with current 
practice. The equipment designer should be aware, however, 
that advances i n air/ground communications system design 
may dictate a r e v i s i o n of t h i s standard i n the future. 

17 Audio Output Regulation and Distortion 

With an output load of 200% of design impedance and with an 
output load of 50% of design impedance, the combined di s t o r t i o n and 
noise i n the receiver audio output s h a l l not exceed 20% of the t o t a l 
output, and the output power l e v e l s h a l l be within 2:1 of the l e v e l 
when the load i s that for which the receiver i s designed. This 
requirement s h a l l be met over the r f input range of 40 to 20,000 uv 
and over the audio frequency range of 350 to 2500 cps. 
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2.18 Percentage Modulation C h a r a c t e r i s t i c 

The deviation indicator s h a l l not depart from i t s centered 
position by more than 5% of standard deflection when a standard 
l o c a l i z e r audio signal i s applied to the receiver input and the 
percentage modulation of the 90 and 150 cps signals i s increased 
from 20% each to 25% each. 

3.0 MINIMUM PERFORMANCE STANDARDS UNDER ENVIRONMENTAL TEST 
CONDITIONS 

Unless otherwise specified, the t e s t procedures applicable 
to a determination of the performance of t h i s equipment under 
environmental t e s t conditions are set forth i n RTCA Paper 
120-61/DO-108 - "Environmental Test Procedures - Airborne E l e c ­
tronic Equipment", dated July 13, 1961. 

3.1 Temperature - Altitude Test 

3.1.1 Low Temperature Test 

When the equipment i s subjected to t h i s t e s t : 

a. The receiver s e n s i t i v i t y , as defined i n paragraph k 
of Appendix A, s h a l l be 80 uv or better. 

b. The deviation indicator deflection with a 1000 uv 
standard l o c a l i z e r centering signal s h a l l not change 
from that obtained under standard t e s t conditions by 
more than 15% of standard deflection. 

c. The deviation indicator deflection with a 1000 uv 
standard l o c a l i z e r deviation signal s h a l l not change 
from that obtained under standard t e s t conditions by 
more than -30% to +40% of standard deflection. 

3.1.2 High Temperature Test 

a. When the equipment i s operated at the High Short-Time 
Operating Temperature: 

(1) A l l mechanical devices s h a l l operate s a t i s f a c t o r i l y . 

(2) There s h a l l be no evidence of materials, such as 
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g r e a s e o r p o t t i n g and s e a l i n g compounds, 
exuding o r d r i p p i n g from the equipment . 

b . When the equipment i s o p e r a t e d a t the H i g h O p e r a t i n g 
Temperature : 

( 1 ) The r e c e i v e r s e n s i t i v i t y a s d e f i n e d i n 
paragraph k o f Appendix A s h a l l be 80 uv o r 
b e t t e r . 

( 2 ) The d e v i a t i o n i n d i c a t o r d e f l e c t i o n w i t h a 1000 uv 
s t a n d a r d l o c a l i z e r c e n t e r i n g s i g n a l s h a l l not 
change from t h a t o b t a i n e d under s t a n d a r d t e s t 
c o n d i t i o n s by more than ~i£% o f s t a n d a r d d e f l e c t i o n . 

( 3 ) The d e v i a t i o n i n d i c a t o r d e f l e c t i o n w i t h a 
1000 uv s t a n d a r d l o c a l i z e r d e v i a t i o n s i g n a l 
s h a l l n o t change from t h a t o b t a i n e d under 
s t a n d a r d t e s t c o n d i t i o n s by more t h a n - 30$ to 
+k0% o f s t a n d a r d d e f l e c t i o n . 

3*1 .3 Decompression Te3t (When R e q u i r e d ) 

When the equipment l s s u b j e c t e d to t h i s t e s t the p e r f o r -
mance r e q u i r e m e n t s o f p a r a g r a p h s 2 .3 and 2.It s h a l l b e met . 

3 . 1 . U A l t i t u d e T e s t 

When the equipment i s s u b j e c t e d to t h i s t e s t the p e r f o r ­
mance r e q u i r e m e n t s o f paragraphs 2 .3 and 2.it s h a l l be met . 

3 .2 H u m i d i t y T e s t 

A f t e r s u b j e c t i o n to h u m i d i t y and 

a . W i t h i n 1$ minutes from the time p r i m a r y power i s 
a p p l i e d , the s e n s i t i v i t y s h a l l be w i t h i n hil o f 
t h a t o b t a i n e d under s t a n d a r d t e s t c o n d i t i o n s } the 
d e v i a t i o n i n d i c a t o r d e f l e c t i o n , w i t h a s t a n d a r d 
l o c a l i z e r c e n t e r i n g s i g n a l o f 1000 u v , s h a l l not 
e x c e e d 1$% o f s t a n d a r d d e f l e c t i o n ; and the d e v i a ­
t i o n i n d i c a t o r d e f l e c t i o n , w i t h a s t a n d a r d l o c a l i z e r 
d e v i a t i o n s i g n a l o f 1000 u v , s h a l l n o t d e p a r t from 
s t a n d a r d d e f l e c t i o n by more t h a n 30/6 o f s t a n d a r d 
d e f l e c t i o n . 

b . W i t h i n f o u r hours froia the time p r i m a r y power i s 
a p p l i e d , the s e n s i t i v i t y s h a l l be w i t h i n 1 .25 :1 o r 
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+2 uv, whichever i s greater, of that obtained under 
standard t e s t conditions j the deviation indicator 
deflection, with a standard l o c a l i z e r centering 
signal of 1000 uv, s h a l l not exceed %% of standard 
deflection; and the deviation deflection, with a 
standard l o c a l i z e r deviation signal of 1000 uv, 
s h a l l not depart from standard deflection by more 
than 10$ of standard deflection. 

3.3 Shock Test 

a. Following the application of the Operational Shocks, 
the requirements of paragraphs 2.3 and 2.1* s h a l l be 
met. 

b. Following the application of the Crash Safety Shocks, 
the equipment s h a l l have remained i n i t s mounting 
and no parts of the equipment or i t s mounting s h a l l 
have become detached and free of the shock t e s t 
table or of the equipment under t e s t . 1/ 

3.k Vibration Test 

When subjected to t h i s t e s t : 

a. The deviation indicator s h a l l not depart from i t s 
centered position by more than 10$ of standard 
deflection when a standard l o c a l i z e r centering 
signal i s applied to the receiver input and the 
equipment i s subjected to the vibration t e s t . 

b. The deviation indicator s h a l l not depart from 
standard deflection by more than 20% of standard 
deflection when a standard l o c a l i z e r deviation 
signal i s applied to the receiver input and the 
equipment i s subjected to the vibration t e s t . 

3.5 Teaperatnre Variation Test 

When the equipment i s subjected to the temperature 
var i a t i o n t e s t : 

a. The center response frequency of the receiver s h a l l 

1/ The application of t h i s t e s t and that required by paragraph 3.6(c) 
may r e s u l t i n damage to the equipment under t e s t . Therefore, they 
may be conducted a f t e r the other tests are completed. Paragraph 1.3 
does not apply. 
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remain within i 

(1) 12 kc of the assigned channel frequency i n the 
case of receivers designed to select the assigned 
frequency channels I n discrete increments. 

(2) 0.1$ of the assigned channel frequency i n the 
case of continuously tunable receivers. 

b. The deviation indicator deflection, with a 1000 uv 
standard l o c a l i z e r centering signal, s h a l l not change 
from that obtained under standard test conditions by 
more than 15$ of standard deflection. 

o. The deviation indicator deflection, with a 1000 uv 
standard l o c a l i z e r deviation signal, s h a l l not change 
from that obtained under standard test conditions by 
more than 30$ of standard deflection. 

NOTE: I n the case of continuously tunable receivers, 
the receiver s h a l l meet the standards of para­
graphs b. and c. above when i t i s tuned to the 
center response frequency. 

3^> Low Voltage Test 

a. When the primary power voltage(s) of DC operated 
equipment i s 80$ and when that of AC operated equip­
ment i s 87-1/2$ of standard test voltage(s), the 
equipment s h a l l s t a r t and continue to operate 
e l e c t r i c a l l y and mechanically. Degradation of 
performance i s tolerable. 

b. DC operated equipment s h a l l operate s a t i s f a c t o r i l y 
w i t h i n two (2) minutes upon returning the primary 
power voltage(s) to normal a f t e r the gradual re­
duction of the primary power voltage(s) from 80$ 
to 50$ of standard test voltage(s). 

c. The gradual reduction of the primary power voltage(s) 
of DC operated equipment from 50$ to 0$ of standard 
test voltage(s) s h a l l produce no evidence of the 
presence of f i r e or smoke. 1/ 

1/ The application of t h i s test and that required by paragraph 3»3(b) may 
res u l t i n damage to the equipment under t e s t . Therefore, they may be 
conducted a f t e r the other tests are completed. Paragraph 1.3 does not 
apply. 
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3.7 Conducted Voltage Transients Tests 

a . Following the Intermittent Transients T e s t , the 
requirements of paragraphs 2.3 and 2*4 s h a l l be 
met. 

b. During the Repeti t ive Transients T e s t , the require* 
ments of paragraphs 2.3 and 2.4 s h a l l be met. 

3.8 Conducted Audio-Frequency S u s c e p t i b i l i t y Test 

When the equipment i s subjected to t h i s t e s t the require* 
ments of paragraphs 2.3 and 2.4 s h a l l be met, excepting w i t h i n 
the band of - 100 kc of the frequency to which the rece iver i s 
tuned. 

3.9 Audio-Frequency Magnetic F i e l d S u s c e p t i b i l i t y Test 

When the equipment i s subjected to t h i s t e s t , the 
requirements of paragraph 2.4 s h a l l be met. 

3.10 Radio-Frequency S u s c e p t i b i l i t y Test (Radiated and Conducted) 

When the equipment i s subjected to t h i s t e s t , the 
requirements of paragraphs 2.3 and 2.4 s h a l l be met. 

3.11 Explosion Test (When Required) 

During the a p p l i c a t i o n of t h i s t e s t , the equipment s h a l l 
not cause detonation of the explosive mixture within the 
test chamber. 
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A P P E N D I X A 

TEST PROCEDURES 
AIRBORNE I L S LOCALIZER RECEIVING EQUIPMENT 

NOTE: 

THE TEST PROCEDURES SET FORTH IN PART I I OF THIS APPENDIX ARE 
SATISFACTORY FOR USE IN DETERMINING THE PERFORMANCE OF AIRBORNE I L S 
LOCALIZER RECEIVING EQUIPMENT. TEST PROCEDURES WHICH PROVIDE  
EQUIVALENT INFORMATION MAY BE USED. 
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PART I 

DEFINITIONS OF TERMS AND CONDITIONS OF TEST 

The f o l l o w i n g d e f i n i t i o n s of terms and c o n d i t i o n s o f t e s t a r e 
a p p l i c a b l e t o the r e c e i v i n g equipment t e s t s s p e c i f i e d h e r e i n : 

a . Power I n p u t V o l t a g e 

U n l e s s o t h e r w i s e s p e c i f i e d , a l l t e s t s s h a l l be conducted 
w i t h t h e power i n p u t v o l t a g e a d j u s t e d to d e s i g n v o l t a g e +2%. 
The i n p u t v o l t a g e s h a l l be measured a t the r e c e i v e r i n p u t 
t e r m i n a l s . 

NOTE: D e s i g n v o l t a g e s i n u s e as o f the d a t e o f t h i s r e p o r t 
a r e 13.75 v DC, 27.5 v DC, and 115 v A C . 

b. Power I n p u t F r e q u e n c y 

1. I n the c a s e o f r e c e i v e r s d e s i g n e d f o r o p e r a t i o n from an AC 
power s o u r c e o f e s s e n t i a l l y c o n s t a n t f r e q u e n c y ( e . g . , lj.00 c p s ) , 
t h e i n p u t f r e q u e n c y s h a l l be a d j u s t e d t o d e s i g n f r e q u e n c y +2%, 

2 . I n the c a s e o f equipment d e s i g n e d f o r o p e r a t i o n from an AC 
power s o u r c e o f v a r i a b l e f r e q u e n c y ( e . g . , 300 to 1000 c p s ) , 
u n l e s s o t h e r w i s e s p e c i f i e d , t e s t s s h a l l be conducted w i t h 
t h e i n p u t f r e q u e n c y a d j u s t e d to w i t h i n o f a s e l e c t e d 
f r e q u e n c y and w i t h i n the r a n g e f o r which the equipment i s 
d e s i g n e d . 

c . Adjustment o f Equipment 

The c i r c u i t s o f the equipment under t e s t s h a l l be p r o p e r l y 
a l i g n e d and o t h e r w i s e a d j u s t e d i n a c c o r d a n c e w i t h t h e manu­
f a c t u r e r ' s recommended p r a c t i c e s p r i o r t o t h e a p p l i c a t i o n of 
t h e s p e c i f i e d t e s t s . 

d . T e s t I n s t r u m e n t P r e c a u t i o n s 

Due p r e c a u t i o n s s h a l l be t a k e n d u r i n g t h e conduct o f t h e 
t e s t s to p r e v e n t t h e i n t r o d u c t i o n o f e r r o r s r e s u l t i n g from t h e 
c o n n e c t i o n o f headphones, v o l t m e t e r s , o s c i l l o s c o p e s , and o t h e r 
t e s t i n s t r u m e n t s a c r o s s t h e i n p u t and output impedances o f t h e 
equipment under t e s t . 
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e. Ambient Conditions 

Unless otherwise specified, a l l t e s t s s h a l l be conducted 
under conditions of ambient room temperature, pressure, and 
humidity. However, the room temperature s h a l l be not lower 
than 10°C. 

f . Warm-up Period 

Unless otherwise specified, a l l tests s h a l l be conducted 
af t e r a warm-up period of not l e s s than f i f t e e n (15) minutes. 

g. Connected Load 

Unless otherwise specified, a l l t e s t s s h a l l be performed 
with the equipment connected to loads having the impedance 
values for which i t i s designed. 

h. RF Input Voltage 

The " r f input voltage" i s defined as the "open c i r c u i t " 
voltage of the c i r c u i t connected to the receiver input. The 
c i r c u i t connected to the receiver input s h a l l be the equiva­
l e n t of the r f input voltage i n ser i e s with an impedance having 
a resistance within 10$ and a reactance of not more than 10$ 
of the c h a r a c t e r i s t i c impedance of the transmission l i n e for 
which the receiver i s designed. 

NOTEs The r f input voltages specified herein are for the case 
of a receiver designed for a transmission l i n e having 
a nominal c h a r a c t e r i s t i c impedance of $2 ohms. I n the 
case of a receiver designed for a transmission l i n e 
having a nominal c h a r a c t e r i s t i c impedance of other than 
52 ohms, the r f input voltage values s h a l l be computed 
according to the following equation; 

i s the r f input voltage to be used i n the case of 
a receiver designed for a transmission l i n e having 
a nominal c h a r a c t e r i s t i c impedance other than 
52 ohms -

i s the r f input voltage specified herein -

i s the nominal c h a r a c t e r i s t i c impedance of the 
transmission l i n e for which the receiver i s designed* 
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t . Standard Test Signals 

unless otherwise specified, the r f input signals shall be 
as follows: 

Standard Localizer Test Signal 

An r f carrier amplitude modulated simultaneously with 
90± .3% and 150 ± .3% cps signals so that the sum of their 
separate modulation percentages equals 40 i " 2%. 

Standard Localizer Centering Signal 

A standard localizer test signal in which the 
difference in depth of modulation 1/ of the 90 and 150 cps 
signals i s less than .002 (.1 db). 

Standard Localizer Deviation Signal 

A standard localizer test signal in which the 
difference in depth of modulation of the 90 and 150 cps 
signals i s 0.093* .002 (4 - .1 db). 

Standard Localizer Audio Signal 

A standard localizer test signal to which i s added 
an audio signal amplitude modulating the carrier 30%. 

j . Standard Deflection 

"Standard Deflection" shall be . 6 of the center to 
f u l l scale deflection of the deviation indicator. The receiver 
shall be adjusted to produce standard deflection when the input 
signal i s a standard localizer deviation signal of 1000 uv. 

k. Receiver Sensitivity 

The receiver sensitivity i s the minimum level i n micro­
volts of a standard localizer deviation signal required to 
produce simultaneously (1) a deflection of the deviation indi­
cator of at least 60% of standard deflection and (2) erratic 
movement of the deviation indicator due to noise of not more 
than - 5% of standard deflection. 

If Difference in depth of modulation (ddra) i s the percentage modula­
tion depth of the larger signal minus the percentage modulation 
depth of the smaller signal divided by 100. 

19 



PART I I  

DETAILED TEST PROCEDURES 4 

T - l VOLTAGE STANDING WAVE RATIO (RECEIVER) 

The test procedures set forth below are s a t i s f a c t o r y 
for use i n determining the performance of airborne ILS 
l o c a l i z e r rece iv ing equipment. Test procedures which pro ­
vide equivalent information may be used. 

Equipment Required: 

RF Signal Generator (Boonton Model 211A or 
equivalent) 

S lotted L i n e having an impedance equal to that 
for which the receiver input i s designed. 

An impedance bridge may be used i n l i e u of the 
s l o t t e d l i n e . 

Measurement Procedure: 

(a ) S lotted L i n e Method: 

With the r e c e i v e r operating and the s lot ted 
l i n e connected to the rece iver input , apply an 
r f s i g n a l to the input of the s l o t t e d l i n e . 
Measure the minimum and maximum r f voltages 
along the s l o t t e d l i n e and compute the VSWR. 

The l e v e l of the input s i g n a l s h a l l not be 
high enough to overload the r e c e i v e r input 
c i r c u i t . 

(b) Impedance Bridge Method: 

With the impedance bridge, measure the impedance 
of the rece iver input c i r c u i t and compute the VSWR. 

The l e v e l of the s ignal s h a l l not be high enough 
to overload the rece iver input c i r c u i t . 

T-2 VOLTAGE STANDING WAVE RATIO (ANTENNA) 

Equipment Required: 

RF s i g n a l generator (Boonton Model 211A or equiva lent ) . 
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Slotted l i n e having an impedance equal to that for 
which the antenna input i s designed. 

An Impedance Bridge may be used i n l i e u of the 
sl o t t e d l i n e . 

Measurement Procedure; 

(a) Slotted Line Method: 

Apply to the antenna input, through the slo t t e d 
l i n e , an r f s i g n a l . Measure the minimum and 
maximum r f voltages along the s l o t t e d l i n e and 
compute the VSHR. 

(b) Impedance Bridge Method: 

With the impedance bridge, measure the impedance 
of the antenna input c i r c u i t and compute the VSWR. 

GMTERIHG CHARACTBHSTIC 

Equipment Required: 

RF Signal Generator (Boonton Model 211A or equivalent) 

AF Signal Generator (M i l i t a r y Type MD83 or equivalent) 

Deviation i n d i c a t o r having an accuracy of +1%. A 
meter of equivalent resistance may be substituted 
for the deviation indicator. 

Measurement Procedure: 

Apply to the receiver input a standard l o c a l i z e r 
centering s i g n a l . Vary the signal input l e v e l over 
the range of hO to 20 ,000 uv. Detertriine the maxi­
mum deviation of the indicator from i t s centered 
position. 
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S B B I T i V m AND DEFLECTION CHARACTERISTIC 

Equipment R e q u i r e d : 

EF S i g n a l G e n e r a t o r (Boonton Model 211A o r 
e q u i v a l e n t ) 

AF S i g n a l G e n e r a t o r ( M i l i t a r y Type MD§3 o r 
e q u i v a l e n t ) 

D e v i a t i o n i n d i c a t o r h a v i n g an a c c u r a c y o f +1^. 
A meter o f e q u i v a l e n t r e s i s t a n c e may be s u b s t i ­
t u t e d f o r the d e v i a t i o n i n d i c a t o r . 

.Measurement P r o c e d u r e i 

-Apply t o t h e r e c e i v e r i n p u t a s t a n d a r d 
l o c a l i z e r d e v i a t i o n s i g n a l . Xteterrnine 
t h e range o f d e v i a t i o n i n d i c a t o r d e f l e c ­
t i o n when t h e l e v e l o f t h e i n p u t s i g n a l 
i s v a r i e d over the range o f iiO t o 20,000 u v . 

DEFLECTION LINEARITY 

Equipment R e q u i r e d t 

R F S i g n a l G e n e r a t o r (Boonton Model 211A o r 
e q u i v a l e n t ) 

AF S i g n a l G e n e r a t o r ( M i l i t a r y Type MD83 o r 
e q u i v a l e n t ) 

D e v i a t i o n I n d i c a t o r h a v i n g a n a c c u r a c y o f +1$. 
A meter o f e q u i v a l e n t r e s i s t a n c e may be s u b s t i ­
t u t e d f o r t h e d e v i a t i o n i n d i c a t o r . 

Measurement P r o c e d u r e ; 

Apply to the r e c e i v e r i n p u t a s t a n d a r d l o c a l i z e r 



test signal. Vary the difference in depth of 
modulation of the 90 and ISO c.p.s* signals over the 
range of 0 to ,4 and determine the proportionality 
of the difference in depth of modulation to devia­
tion indicator deflection up to iMwrtmnin deviation 
indicator deflection. For values of difference 
in depth of modulation beyond that producing Maxi­
mum deviation indicator deflection, determine whether 
the deflection i s less than i t s maxisBtm value* This 
test shall be conducted at r f input signal levels 
of 40; 100; 200; 1000; 10,000; and 20,000 uv. 

SELECTIVITY 

Equipment Required; 

RF Signal Generator (Boonton Model 211A or equivalent) 

Audio Signal Generator (Military Type MD83 or equivalent) 

Output Power Meter (General Radio Model 583-A or 
equivalent) 

Measurement Procedure: 

Apply to the receiver Input a radio-frequency 
signal of such a level that the receiver operates 
below the knee of the AVC characteristic and note 
the receiver output at center response frequency* 
Determine the frequencies on both sides of center 
response frequency to which the signal generator 
oust be tuned to produce the output noted above 
when the level of the Input signal I s two tines 
(6 db.) and 1000 times (60 db.) the input required 
to produce the output noted above at the maximum 
response frequency. 
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T-7 SPURIOUS RESPONSE 

Equipment Required: 

RF Signal Generators {General Radio Model 8o£-C 
and Hewlett-Packard Models 608-A, 610-B and 
61U-A, or equivalent) 

AF Signal Generator (Hewlett-Packard Model 200-B 
or equivalent) 

Measurement Procedure: 

Apply to the receiver input an r f s i g n a l modulated 
30% at 150 cps and having a l e v e l 60 db greater than 
that producing .6 of standard deflection a t center 
response frequency* Vary the radio-frequency of the 
input signal over the range from .190 Mc to 1^00 Mc, 
excluding the band 107.8 Mc to 112.2 Mc, and deter­
mine whether the indicator deflection exceeds .6 of 
standard deflection over t h i s frequency range. 

T-8 CROSS MODULATION 

Equipment Required: 

2 RF Signal Generators (Boonton Model 211A or 
equivalent) 

AF Signal Generator (Military Type MD83 or equiva­
l e n t ) 

Combining Unit (See Figure 1) 

Measurement Procedure 

Connect the two signal generators together by 
means of the Combining Unit. Apply, simultaneously, 
to the receiver input a standard l o c a l i z e r centering 
signal having a l e v e l of 200 uv at maximum response 
frequency (desired s i g n a l ) and a signal consisting 
of an r f c a r r i e r amplitude modulated 30$ of lf>0 cps 
and having a l e v e l of 10,000 uv (undesired s i g n a l ) . 

Vary the radio-frequency of the undesired signal 
over the range from 107.0 Mc to 112.0 Mc, excluding 
the band from -200 kc of maximum response frequency 
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to +200 ke of maximum response frequency. 
Determine the maximum amount of deflection of 
the deviation indicator from i t s centered posi­
tion due to cross modulation. 

Repeat this test with the level of designed 
signal at 1000 uv and the level of the undesired 
signal at 20,000 uv. 

ALARM SIGNAL 

Equipment Required; 

RF Signal Generator (Boonton Model 211A or equivalent) 

AF Signal Generator (Military Type MD83 or equivalent) 

Deviation indicator having an accuracy of t i%t A 
meter of equivalent resistance may be substituted 
for the deviation indicator* 

Measurement Procedure; 

Apply to the receiver input a standard localizer 
test signal having a level of 1000 uv. Determine the 
position or response of the alara signal under the 
following conditions; 

(a) When the 90 and ISO cps modulation i s removed 
from the carrier* 

(b) When the modulation percentages of the 90 and 
150 cps signals are 10% each. 

(c) When the level of the standard localizer devia­
tion signal i s that which produces 50% of standard 
deflection* 

(d) When the level of the standard localizer test signal 
i s varied over the range from 40 uv to 20,000 uv* 
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T -10 EMISSION OF SPURIOUS RADIO-FREQUENCY ENERGY 

Equipnnmt Required: 

See Paragraph 1 and 2, Page 3 of Appendix A 
of RICA Paper 120-61/D0-108. 

Measurement Procedure* 

See Paragraph 3, Page 5 of Appendix A of 
RTCA Paper 120-61/DO-108. 

T - l l DAMPING CHARACTERISTIC 

Equipamt Required: 

RF Signal Generator (Boonton Model 211A or equivalent) 

AF Signal Generator (Military Type MD83 or equivalent) 

Measurement Procedure: 

Apply to the receiver input a standard 
localizer test signal of 1000 uv. Abruptly change 
the signal from a standard centering signal to a 
standard deviation signal and determine the time required 
for the deviation indicator needle to move from i t s 
centered position to the point which i s removed from i t s 
final stabilized position by a distance equal to 10% of 
standard deflection. Determine the amount the deviation 
indicator needle overshoots i t s stabilized position. 
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T-12 POWER SOURCE FREQUENCY VARIATION 

This t e s t applies to that equipment designed for opera­
t i o n from an AC power source of v a r i a b l e frequency. 

Equipment Required: 

RF s i g n a l generator (Boonton Model 211A or equivalent) 

AF s i g n a l generator ( M i l i t a r y Type MD83 or equivalent) 

Deviation indicator having an accuracy of „ 1%, A 
meter of equivalent r e s i s t a n c e may be substituted for 
the deviation i n d i c a t o r . 

AC power source having a frequency range equal to at 
l eas t that for which the equipment i s designed. 

Measurement Procedure: 

Apply to the rece iver input a standard l o c a l i z e r 
centering s i g n a l having a l e v e l of 1000 uv. Vary 
the frequency of the AC power source over the range 
for which the equipment i s designed and determine 
the maximum change i n def lect ion of the deviation 
indicator from i t s centered p o s i t i o n . 

T-13 DEVIATION INDICATOR STABILITY WITH CHANGE IN FREQUENCY OF 90 and  
150 CPS SIGNALS 

Equipment Required: 

RF Signal Generator (Boonton Model 211A or equivalent) 

AF Signal Generator ( M i l i t a r y Type MD83 or equivalent) 

AC power supply whose frequency may be v a r i e d over the 
range of 58.5 to 61.5 cps . 

Deviation indicator having an accuracy of - 1%. A 
meter of equivalent r e s i s t a n c e may be subst i tuted for the 
deviation i n d i c a t o r . 
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Measurement Procedure: 

(a) Apply to the receiver input a standard l o c a l i z e r Q 
centering signal of 1000 uv. Vary the frequency 
of the modulation signals simultaneously over 
the range from 97*5% to 102.5£ of 90 and l£0 cps. 
Determine the maximum change i n deviation i n d i ­
cator deflection from i t s centered position. 

(b) Apply to the receiver inputs a standard l o c a l i z e r 
deviation signal of 1000 uv. Vary the frequency 
of the modulation signals simultaneously over 
the range from 97.$% to 102*5% of 90 and 1^0 cps. 
Determine the maximum change i n deviation i n d i ­
cator deflection from standard deflection. 

T-llt DEVIATION INDICATOR SENSITIVITY ADJUSTMENT RANGE 

Equipment Required: 

RF Signal Generator (Boonton Model 211A or equivalent) 

AF Signal Generator ( M i l i t a r y Type MD83 or equivalent) 

Deviation indicator having an accuracy of +1$. A 
meter of equivalent resistance may be substituted 
for the deviation indicator. 

Measurement Procedure: 

(a) Apply to the receiver input a standard l o c a l i z e r 
deviation signal of 1000 uv. Determine the 
deviation indicator deflection when the value 
of the component or components controlling de­
vi a t i o n indicator s e n s i t i v i t y i s varied over 
the range for which the equipment i s designed. 

(b) Conduct the t e s t s set forth i n procedures T-3* 
T-h and T-£ with the deviation indicator s e n s i ­
t i v i t y adjusted to the high and to the low 
li m i t s set forth i n paragraph 2#l6. 

T-l£ OPERATION OF TWO LOCALIZER RECEIVERS FROM THE SAME ANTENNA 

This test i s applicable to those receivers designed to 
operate from an antenna which also supplies signals to another 
receiver. 
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Equipment R e q u i r e d t 

RF S i g n a l G e n e r a t o r (Boonton Model 211A or e q u i v a l e n t ) 

AF S i g n a l G e n e r a t o r ( M i l i t a r y Type MD83 o r e q u i v a l e n t ) 

D e v i a t i o n I n d i c a t o r h a v i n g a n a c c u r a c y of +1$. A 
meter of e q u i v a l e n t r e s i s t a n c e may be s u b s t i t u t e d 
f o r the d e v i a t i o n i n d i c a t o r . 

Measurement P r o c e d u r e : 

Connect the receivers to the antenna transmission 
l i n e s i n accordance with the manufacturer's instru c t i o n s . 

( a ) Apply a t t h e j u n c t i o n o f the two t r a n s m i s s i o n l i n e s 
to the r e c e i v e r i n p u t s a s t a n d a r d l o c a l i z e r c e n t e r ­
i n g s i g n a l o f 1 0 0 0 u v . 

S e t the r e c e i v e r under t e s t to r e c e i v e the 
s t a n d a r d l o c a l i z e r c e n t e r i n g s i g n a l . S e t t h e 
o t h e r r e c e i v e r t o a l l p o s s i b l e c h a n n e l s e t t i n g s 
and determine t h e maximum change i n d e f l e c t i o n 
o f t h e d e v i a t i o n i n d i c a t o r from i t s c e n t e r e d p o s i ­
t i o n . 

Repeat t h i s t e s t on e a c h r a d i o f r e q u e n c y l o c a l i z e r 
c h a n n e l f o r w h i c h t h e equipment i s d e s i g n e d . 

( b ) Conduct t e s t s as r e q u i r e d t o determine whether 
t h e equipment meets a l l o f the s t a n d a r d s s e t 
f o r t h i n s e c t i o n 2. F o r t h e s e t e s t s , t h e r e ­
c e i v e r i n p u t s h a l l be t h e j u n c t i o n o f the two 
t r a n s m i s s i o n l i n e s connected t o t h e r e c e i v e r s . 

AUDIO FREQUENCY RESPONSE 

Equipment R e q u i r e d : 

RF S i g n a l G e n e r a t o r (Boonton Model 2 1 1 A o r e q u i v a l e n t ) 

AF S i g n a l G e n e r a t o r ( M i l i t a r y Type MD83 or e q u i v a l e n t ) 

A F S i g n a l G e n e r a t o r ( H e w l e t t - P a c k a r d Model 2 0 0 B or 
e q u i v a l e n t ) 

Measurement P r o c e d u r e : 

Apply t o the r e c e i v e r i n p u t a s t a n d a r d l o c a l i z e r audio 
s i g n a l modulated 1 0 0 0 c p s . A d j u s t the r f s i g n a l l e v e l 
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and the receiver gain control ( i f provided) to pro­
duce a signal plus noise-to-noise r a t i o of at l e a s t 
25 db and an output equal to at l e a s t 90$ of rated 
output. 

Vary the frequency of the audio modulation signal 
from 200 to 6000 cps. Determine (a) the receiver 
output l e v e l a t 350 and 2500 cps and (b) the maxi­
mum and minimum receiver output l e v e l s over the 
range of 350 to 2500 cps. 

T-17 AUDIO OUTPUT REGULATION AND DISTORTION 

Equipment Required: 

RF Signal Generator (Boonton Model 211A or equivalent) 

AF Signal Generator (Hewlett-Paekard Model 200B or 
equivalent) 

Distortion and Noise Meter (General Radio Model 1932A 
or equivalent) 

Measurement Procedure 

Apply to the receiver input a standard l o c a l i z e r 
audio signal of 1000 uv. Using a 1000 cps audio 
modulation signal, determine the output and the d i s ­
tortion plus noise with receiver output load impedances 
of 50$, 100$ and 200$ of that for which the receiver 
i s designed. Repeat the above t e s t for audio modula­
tion signals of 350, 500, 1800 and 2500 cps and for 
r f input l e v e l s of U0 and 20,000 uv. 

T-18 PERCENTAGE MODULATION CHARACTERISTIC 

Equipment Required: 

RF Signal Generator (Boonton Model 211A or equivalent) 

AF Signal Generator (Military Type MD83 or equivalent) 

Deviation indicator having an accuracy of +1$. A 
meter of equivalent resistance may be substituted for 
the deviation indicator. 
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Measurement Procedure: 

Apply to the r e c e i v e r input a standard l o c a l i z e r 
centering s ignal of 1000 uv. Increase the percentage 
modulation produced by the 90 and 150 cps s ignals from 
20% each to 25% each and determine the change i n d e v i a ­
t i o n indicator d e f l e c t i o n . 
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